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Fig.1 Shape of straight and bending sugarcane
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Fig.2 Scheme of sugarcane detrashing test-bed structure
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Tablel Coding of factorsand levels of the experiment

Rl 27K XJdmm  Xofremin?  Xgmm  Xyr e min?t
RS (+1.68) 18 1000 290 350
K (+D) 15 919 280 330
FIKT (0 10 800 265 300
AR D 5 681 250 270
TESE (-1.68) 2 600 240 250
AR (A 5 119 15 30

F2 RRAERSHREHELDS
Table2 Design and results of the experiment

8 1 1 1 1 0.91 0.54 133 3750
9 -168 O 0 0 1.03 0.38 588 4545
10 1.68 0 0 0 1.19 0.52 0 37.50
1 0 -168 O 0 152 0.17 6.67 0

12 0 1.68 0 0 0.48 0.65 6.67 1111
13 0 0 -168 O 0.56 0.25 143 2222
14 0 0 1.68 0 0.73 0.58 6.67 12.50
15 0 0 0 -168 0.51 0.26 0 37.50
16 0 0 0 1.68 1.20 0.52 0 12.50
17 0 0 0 0 157 0.51 0 37.50
18 0 0 0 0 155 0.37 0 25.00
19 0 0 0 0 0.90 0.36 6.67 12.50
20 0 0 0 0 0.82 0.33 0 25.00
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1.715x102 X2
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W, = 250.088—-1.447X 5 +1.647x1072 X, X, —
6.696x1072 X; X 4 +1.494x10 73 X, X 5 + @)
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Table3 Significance levels of regression equation and coefficient
TiH b by b1y b2 ba3 b2 b4 b23 b24 Tt Frife 2
Vi 0.022 0.108 / 0.144 0.022 / / / / 0.064 0.29
Ya / 0.068 / / / 0.119 0.073 / 0.029 0.055 0.11
Wy 0.004 0.001 / 0.016 0.004 0.004 0.006 / 0.004 0.003 415
Ws 0.078 / 0.004 0.054 / 0.004 0 0.129 / 0.007 9.31
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AT ST N ADAMS, AE SRR H BE. R To:
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Table4 Materid attribute and meshing results of main parts

J& H O Ol ESll vy kAR
T SOLID 185 SOLID 185 SOLID 185 SOLID 185
gy i L RUN BTl RES BTl RES BTl RES
FPEFLE/MPa 1.172e3 1.172e3 2.8e3 3.0e4
WIFALL 0.33 0.33 0.498 0.498
B kg mm 1.15e-6 1.15e-6 1.292e-6 1.3e-6
REP=E 15238 17286 2211 2944
HITHL 11600 13634 1176 1804
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Fig.3 Fragment of the dynamic simulation of sugarcane detrashing
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Table5 Stressand motion of straight sugarcane under single

factors
K% HEE  FJUN F/N  Vimm-s® ofrades® N
2 18517 18512  2198.35 0.03 4
X4 10 19839 19834 219453 0.02 4
18 18203 18184 219817 0.02 4
600 19290 19282  2191.97 0.04 3
Xa 750 196.76 19679  2194.24 0.02 3
1000 35630 35629  2191.69 0.22 4
240 19838 19875  2193.04 0.05 3
X3 270 20041 20045  2193.66 0.02 4
290 207.01 20713 219535 0.09 4
250 20505 20499  1827.91 0.01 4
X4 315 181.81 18165  2303.72 0.04 4
350 18463 18456  2559.60 0.05 4

*6 ZHREREATEEMNZHAMEIKES
Table6 Stress and motion of bending sugarcane under single

factors

K% HEIME  FJN Fa/N Vimm+s®  wirad+s® N
2 33367 31877 229427 1.99 4
X1 9 18518 19520 224643 153 4
18 21499 21945 220847 173 4
600 19024 18811  2203.00 1.10 3
Xz 850 26028 20302 221869 2.79 4
1000 20230 21853  2217.99 1.38 4
240 197.14 30828  2201.28 247 4
Xa 265 18518 19520  2247.91 153 4
290 19812 189.43  2229.67 1.01 4
250 336.01 34185  1849.32 1.07 4
Xq 345 18518 19520  2247.91 153 4
350 32256 26595  2560.50 1.67 4
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Fig.4 Relationship curves of single factors and the impurity rate
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Fig.5 Relationship curves of single factors and the rupture rate
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Fig.6 Interactive effect curves of factors on the impurity rate of bending sugarcane
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Fig.7 Interactive effect curves of factors on the rupture rate
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Experiment on the factors affecting the detrashing quality of the straight
and bending sugarcane
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Abstract: Using straight sugarcane and bending sugarcane as subject investigated, an indoor simulative experiment of
sugarcane detrashing was carried out on the main factors which affected the detrashing quality, by means of the quadratic
general rotary unitized design, statistical analysis and computer optimization technique. And the corresponding
mathematical model was established. The influence law and mechanism of the factors and their interaction on the
detrashing quality were analyzed, and the respective optimization combination of main factors was gained. The results
indicated that the influence law of experimental factors on the detrashing quality of the straight and bending sugarcane
had large difference. The combined optimization results of experimental factors increased the detrashing quality
effectively, and the impurity rate and rupture rate of straight sugarcane is 0~0.78% and 0~ 8.43%, the impurity rate and
rupture rate of bending sugarcane is 0~0.5% and 0~ 18%.

Key words: rate of impurities, mathematical models, optimization, sugarcane detrasher, rupture rate



